Background: Laboratory health care workers (HCWs) may become infected through their occupation with blood-borne pathogens. The aims of this study were determining the seroprevalence of hepatitis B virus (HBV) and the protection offered by HBV vaccine in medical laboratory HCWs. Materials and Methods: A descriptive cross-sectional study was carried out on 203 employers of clinical laboratories. Participant data were obtained through a questionnaire, and the level of antigens and antibodies were measured by enzyme-linked immunosorbent assay (ELISA). Results: All of the subjects were negative for HBV infection. Forty-seven (23.2%) were not immune, 126 (62.0%) were relatively immune, and 30 (14.8%) were highly immune. Conclusion: Hepatitis B infection is infrequent in laboratory HCWs in Isfahan.
Introduction
Hepatitis B virus (HBV) infection is a major public health problem worldwide. More than two billion people have been infected with HBV and approximately, 400 million people are carriers of the virus. [1] Iran is a country in which hepatitis B prevalence is intermediate. About 2.6% of the Iranian individuals are HBV carriers, and 67.8% of chronic hepatitis patients are positive for at least one of the serologic markers of HBV. [2] According to the World Health Organization and the center for disease control (CDC), more than 85 million health care workers (HCWs) worldwide have been reported to be continuously exposed to injury with contaminated sharp medical devices. [3] HBV contract risk in HCWs is four-times more than general adult population. The highest rates are seen among dentists, physicians, laboratory workers, dialysis workers, cleaning service employees, and nurses. Protection (anti-hepatitis B surface antibody (HBs Ab) level ≥ 10 mIU/mL) following first, second, and third doses of the recombinant vaccine has been mentioned nearly 25%, 75%, and 95%, respectively. Despite the availability of an effective vaccination program, HBV infection continues to be an important occupational hazard worldwide. [4, 5] According to CDC and occupational health and administration protocols, every patient should be thought as a probable source of HBV infection. [6] Scanty data are available about the prevalence of HBV antibody among laboratory workers in Iran. The present study was carried out to evaluate the frequency and risk factors of infection with HBV and assessment of the anti-HBs status among laboratory workers in Isfahan, Iran.
Materials and Methods
This descriptive cross-sectional study was performed in 203 medical laboratory technologists (laboratory workers responsible for analyzing body fluids), medical laboratory technicians (laboratory workers responsible for sampling, preparing specimens), and laboratory staff (laboratory workers responsible for cleaning surface and equipment) who had the potential for high risk exposures. The study was conducted under approvement of Isfahan University of Medical Sciences (IUMS), Isfahan, Iran. The study was performed between July and September 2010. Study was approved by the ethics committee of IUMS, Iran (Research project number: 288178).
Sample was collected on voluntary basis using simple random sampling method. The laboratory HCWs were employed in the hospitals and medical laboratory centers in Isfahan city. An inclusion criterion was work history of more than 6 months in medical laboratories. Questionnaire were filled out by the subjects to collect personal and occupational injuries within the last 12 months including splashes to mucous, previous hepatitis history, and other The antibody titers were classified into three groups: 0-10 mIU/mL, which was considered as no or weak immunity (no responder), 10-100 mIU/mL were termed relative immunity (adequate responder) and above 100 mIU/mL was termed high immunity (excellent responder). [6] Statistical analysis was performed using SPSS software (Version 19, 2010, SPSS Inc., Chicago, IL, USA). Descriptive statistical method was used for data analysis.
Results
A total of 203 laboratory workers were included in this study. Demographic characteristics of subjects are shown in Table 1 . The age ranges of participants were from 20 to 69 years with the mean age (mean ± standard deviation) 35.8 ± 9.5. Duration of the profession as laboratory workers was between 1 and 29 years, and the mean duration of working was 16.7 ± 11.8 years. At the time of sampling, 92.3% of subjects had completed the program of vaccination earlier.
Of the 203 participants studied, 1.1% had a history of viral hepatitis A infection, 75.1% had hand abrasions, 66.8% skin wounds, and 29.8% had a history of eye splashing. Most of our subjects (86.4%) had received their last HBV vaccine dose within 10 years, and 62.4% had received it within 5 years. Protective anti-HBs Ab titers were seen in 100% of the cases who were completely vaccinated < 5 years before the study and in 87.1% of those who had received a complete course of vaccination 5-10 years. All of the participants were assessed negative for HBV infection, and no risk factors could be evaluated. The relation between age, job, vaccination, and mean anti-HBs titer was not statistically significance [ Table 2 ].
Discussion
Hepatitis B is a serious occupational blood-borne disease that can be transmitted from patients to HCWs. It can cause chronic asymptomatic carrier condition for a long time before the development of the symptomatic liver disease. Therefore, HCWs with HBV infection may be unaware of their disease or carrier condition and infect other people. [7] In this study, none of the laboratory workers showed the presence of serological markers of HBV infection. In previous studies, protective anti-HBs response rates after immunization against HBV exceeded 90% but some factors such as older age, immunodeficiency, obesity, and chronic liver disease can reduce the efficiency rate of antibody response. [3] In our study, 76.8% of HBV vaccine compliant subjects were in relatively immune and highly immune groups while other studies have shown vaccination coverage varying between 18% and 85%. [4] The highest level of HBs-Ab was in the technologist group (68.02 ± 83.5), and the lowest antibody concentration was in lab technologists (37.97 ± 49.8). Decreasing antibody titration of serologic response rate to hepatitis vaccination in HCWs may be due to some less effective vaccines than other similar vaccines. [8, 9] In our study, most of the responders were in the 20-29 years age group and the lowest titer was observed in the 60-69 years age group. However, this was not statistically significant (P = 0.2). Many studies confirm the opposite relation between age at primary vaccination and anti-HBs positive status, as older persons have a weak immunity against HBV immunization. [1, 5] Although none of the participants were infected with HBV, the most positive eye splash injuries in our study were in the nonimmune group. Previous similar study fluids splashing to mucous membrane and needle stick injuries were the most frequent causes of occupational exposure in nursing practices. [9] Many studies have shown that needle stick injuries among HCWs, especially in nurses and lab technicians, had the highest frequency, but most of them were in the immune group. [10, 11] For HBs Ab, we did not find a significant relation between occupational groups and immunization status. In another study carried out in Iran, 43% of HCWs were exposed to infectious body fluids, while in several similar studies from Singapore, Greece, Denmark, and Egypt, the rate of exposure among HCWs was different (7.5%, 0.01%, 37.6%, and 3%, respectively) based on job category. [9] [10] [11] [12] Possible explanations for the observed high exposure frequencies are less skilled HCWs, a high load of patients, insufficient protective devices, unexpected movements in patients, and performing the usual protocols by less proficient employees. [9] As a result, focused programs for teaching risks of occupational contacts with body fluids, the requirement of vaccination and postexposure management should be performed in hospitals. An 18-year follow-up study on HCWs vaccinated against HBV in Italy has indicated that with effective seroprotection, more than 85% of healthy adult participants did not need a booster dose for 10 years after primary immunization. [6] Furthermore, we found that the protective anti-HBs Ab titers were seen in all of the subjects that completed vaccination program <5 years ago and in 87.1% of those who had received a complete course of vaccination 5-10 years ago. Other similar studies from India and Iran have shown that nearly 95% of subjects with complete vaccination <5 years before, also 58% and 13.9% of cases who had been vaccinated within 5-10 years ago were protected, respectively. [13] This effective protection of immunological memory persists at least for 5-10 years, but further studies on primary vaccination in adolescence are justified for the assessment of HBs-Ab status in subjects starting to work. [2, 6] Finally, one of the restrictions of this study was that our data were gathered by volunteers. Therefore, our results may not describe the whole community of Iranian laboratory HCWs. Further immunologic and molecular investigation in HBV vaccinated subjects with a low level of the anti-HBs titer is needed about the possible low-level viremia and causes of lower efficiency in laboratory workers.
Conclusion
In summary, our study showed that HBV infection among laboratory workers is infrequent, and the probability of infection from laboratory workers is certainly low. However, using personal protective equipment, reporting exposures and executing a planned vaccination program for all laboratory HCWs are highly recommended.
